Characterization of common genetic variants in cathepsin K and testing for association with bone mineral density in a large cohort of perimenopausal women from Scotland.
BMD values in approximately 3000 perimenopausal Scottish women were adjusted by regression to identify and account for nongenetic factors. Adjusted BMD values were not associated with simple tandem repeat (STR) markers or single nucleotide polymorphisms (SNPs) at the Cathepsin K (CTSK) locus. We present a thorough analysis of common CTSK polymorphisms and genetic relatedness among CTSK haplotypes. CTSK is a cysteine protease of the papain family and is thought to play a critical role in osteoclast-mediated bone degradation. Rare, inactivating mutations in CTSK cause pychodysostosis, an autosomal recessive osteochondrodysplasia characterized by osteosclerosis and short stature. However, there have been no studies of common genetic variants in CTSK and their possible association with bone density in the general population. To identify common single nucleotide polymorphisms (SNPs) and simple tandem repeat (STR) polymorphisms in and around CTSK, we screened all CTSK exons, intron A, all intron-exon boundaries, and the putative CTSK promoter region in 130 random whites using both high-performance liquid chromatography (HPLC) and DNA sequencing. CTSK markers were genotyped in approximately 3000 perimenopausal Scottish women whose hip and spine bone mineral density (BMD) had been measured by DXA. We performed linear regression analysis to identify and adjust for nongenetic predictors of BMD, and adjusted BMD values (regression residuals) were tested for association with individual CTSK markers and haplotypes by ANOVA and the composite haplotype method of Zaykin et al. We discovered two intronic SNPs (8% and 9% frequency), but no common exonic SNPs (> 1% frequency), and found that three STRs at the immediate 5' end of the CTSK locus are highly polymorphic. The population frequencies of haplotypes defined by these five polymorphisms were estimated, and a cladogram was derived showing proximity of relationship and likely descent of the 30 most common CTSK haplotypes. Regression analyses revealed that approximately 39% of spine and 19% of hip rate of change in BMD was accounted for by nongenetic factors. For baseline BMD values in premenopausal women, nongenetic predictors explained 11% of the variance at the spine and 13% at the hip. Adjusted BMD values showed no statistically significant association with any of the individual CTSK polymorphisms or CTSK haplotypes.